Summary. Four The method of tissue manipulation has a more profound effect on the appearance of the sample than any of the dehydration techniques which follow. For routine S.E.M. examinations at medium magnifications (< \ m=x\ 10,000), specimens which were air dried from alcohol, acetone or ether, or freeze dried, gave satisfactory results. Air drying from amyl acetate, and CO2 critical-point drying gave superior results at higher magnifications (> \m=x\ 10,000) with better preservation of individual microvilli.
INTRODUCTION
The advent of the scanning electron microscope (S.E.M.) has given impetus to examination of topographical detail in biological material at high magni¬ fication and high resolution. The female reproductive system of a variety of mammals has now been extensively studied using this technique and details of surface ultrastructure are available for ovarian cells, blastocysts, and the epithelial lining of the Fallopian tube, uterus and cervix (see Jordan & Williams, 1971; Motta, Cherney & Didio, 1971; Psychoyos & Mandón, 1971; Bergström, 1972; Dirksen & Satir, 1972; Agate, Purkerson & Dempsey, 1972a, b; Hafez, 1972;  Johannison & Nilsson, 1972;  Nilsson, 1972; Patek, Nilsson & Johannison, 1972a, b; Patek, Nilsson, Johannisson, Hellema & Bout, 1973; Gould, 1973; Porter, Prescott & Frye, 1973; Psychoyos, 1973; Williams, Jordan, Allen & Murphy, 1973; Rumery & Eddy, 1974) . 96 Esther C. Jones and J. D. Hamer The surface ultrastructure of the luminal epithelium of the normal mouse uterus has not apparently been described. Earlier transmission electron micro¬ scope studies have established that the structure of the luminal epithelial cells varies according to the degree of ovarian hormone stimulation and, in partic¬ ular, that a positive relationship exists between the number and size of micro¬ villi and the amount of circulating oestrogen (Nilsson, 1958 After dissecting out the reproductive tract, the uterine horns were cut at the oviducal and cervical ends, trimmed of fat and mesentery and washed thorough¬ ly (using Hanks' balanced salt solution) both internally and externally to re¬ move blood and mucus (Barber & Boyde, 1968) . Each horn was divided transversely into two, and the resulting four pieces of tissue from a single individual were each subjected to one of four different methods of manipulation during fixation (Text- fig. 1 ). The fixative used throughout was a 5% solution of glutaraldehyde in 0-2 M-sodium cacodylate buffer, kept at 4°C and at pH 7-4.
Method 1
The luminal surface was exposed by cutting along the mesometrial side. The tissue was then spread out flat, arranged on a card without stretching, and fixed with the endometrium uppermost.
Method 2
The approximate length of the non-contracted horn before dissection was noted. After exposing the endometrial surface and spreading the tissue flat on card, an attempt was made to stretch the horn to the original length and to anchor it in place using a stainless-steel pin at each corner. The appearance of the luminal surface was assessed before fixation using a dissecting microscope at a magnification of 50. Text- fig. 1 . Diagram depicting the four methods used to prepare the uterus of a mouse at Day 1 of pregnancy for scanning electron microscopy.
Method 3
The intact horn was perfused intraluminally ; details of the method have been described elsewhere (Hamer & Fejfar, 1973 Fifty-two pieces of uterine horn from thirteen females were pinned out on polystyrene blocks covered with aluminium foil, air dried and stored in a desiccator over silica gel. The specimens from three females (twelve segments) were dehydrated by freeze drying using the regimen described by Johannisson & Nilsson (1972) Fig. 1 ). This degree of distortion obliterated the major topographical features, and structural detail between the transverse ridges was obscured. The S.E.M. image of tissue which had been fixed flat but under tension (Method 2) closely resembled that of unfixed tissue seen with a dissecting microscope, and the major features were retained and recog¬ nizable. The structure of the papilliform projections, also seen in the wet tissue, is apparently characteristic of the CBA strain (PI. 1, Fig. 2 ). Continuous perfusion of the intact horn under slight positive pressure (Method 3) resulted in further spreading and flattening of the tissue between the transverse ridges and gave a clearer indication of the spatial arrangement of the papillae (PL 1, Fig. 3 ), but the characteristic natural surface topography was grossly distorted. Similar results were obtained using Method 4 and the papillae were again conspicuous in the completely flattened surface (PI. 1, Fig. 4) .
The shape of the papillae referred to above and the appearance of the luminal epithelium were also dependent on the method of fixation (PI. (Nilsson, 1970 (Nilsson, , 1972 Psychoyos, 1973) , but the microvilli in the present study appear to be moniliforni rather than digitiform. Their pattern of distribution probably reflects the state of cellular metabolism and may relate to the normal cycle of cell death which is known to occur in this epithelium (Walker, 1960 ; Bertalanffy & Lau, 1963 (Hamer, 1972) and on normal, metaplastic and abnormal epithelia of the human cervix (Williams et al., 1973 (Nilsson, 1966; Potts, 1969) and to preserve this relationship the fixation method of choice is intravascular perfusion. The natural configuration of the epithelial layer can be subsequently exposed by careful dissection of the fixed specimen (Nilsson, 1972) but a mathematical assessment of this type of preparation is virtually impossible.
Material preparation methods which yield reproducible results have been established for uterine tissue from normal mice in a known physiological state. Preliminary work using these methods has shown that there are significant differences in the surface architecture of young and old tissues (Jones, 1974) . These studies are now being extended to include the effects of increasing age on surface topography of the luminal epithelium during the oestrous cycle, and throughout the preimplantation stages of pregnancy, and will be the subjects of further reports.
